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voltage supplies—GV pp, LV pp, and OV pp—do not have any ordering requirements with respect to one
another.

|
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Figure 3. Power-Up Sequencing Example

Note that the SerDes power supply (L[1,2]_nV pp) should follow the same timing as the core supply
(Vop)-

The device does not require the core supply voltage and I/O supply voltages to be powered down in any
particular order.

3 Power Characteristics
The estimated typical power dissipation for the chip device is shown in thistable.

Table 5. Power Dissipation '

Core Frequency | CSB/DDR Frequency | Sleep Power | Typical Application | Typical Application| Max Application
(MH2) (MHz) at Tj=65°C (W) 2| atT;=65°C(W)? | atT;=125°C(W)3 |at T;=125°C (W)*
333 1.45 1.9 3.2 3.8
333
167 1.45 1.8 3.0 3.6
400 1.45 2.0 3.3 4.0
400
266 1.45 1.9 3.1 3.8
300 1.45 2.0 3.2 3.8
450
225 1.45 1.9 3.1 3.7
333 1.45 2.0 3.3 3.9
500
250 1.45 1.9 3.2 3.8
355 1.45 2.0 3.3 4.0
533
266 1.45 2.0 3.2 3.9
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Thisfigure shows the MII receive AC timing diagram.

l<

< tmRx > tMRXR
RX_CLK
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <—
—> tMRDXKL

Figure 9. MIl Receive AC Timing Diagram

8.2.2

RGMII and RTBI AC Timing Specifications

This table presents the RGMII and RTBI AC timing specifications.

Table 28. RGMII and RTBI AC Timing Specifications
At recommended operating conditions with LVpp of 2.5 V + 5%.

Parameter Symbol1 Min Typical Max Unit Note
Data to clock output skew (at transmitter) tskrGT —-600 0 600 ps —
Data to clock input skew (at receiver) tskRGT 1.0 — 2.8 ns 2
Clock period trGT 7.2 8.0 8.8 ns 3
Duty cycle for 1000Base-T traTH/tRGT 45 50 55 % 4
Duty cycle for 10BASE-T and 100BASE-TX traTH/tRGT 40 50 60 % 3,4
Rise time (20%—80%) tRgTR — — 0.75 ns —
Fall time (20%—80%) traTF — — 0.75 ns —
EC_GTX_CLK125 reference clock period tg12 — 8.0 — ns 5
EC_GTX_CLK125 reference clock duty cycle tg1o5n/tG125 47 — 53 % —
measured at 0.5 x LVpp4

Notes:

1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent
RGMII and RTBI timing. Note also that the notation for rise (R) and fall (F) times follows the clock symbol that is being
represented. For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design will require clocks to be routed such that an additional trace delay of greater than 1.5 ns
will be added to the associated clock signal.

3. For 10 and 100 Mbps, tggT scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as
long as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed

transitioned between

5. This symbol represents the external EC_GTX_CLK125 and does not follow the original signal naming convention.
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8.2.3 RMII AC Timing Specifications

This section describes the RMI1 transmit and receive A C timing specifications.

8.2.3.1 RMII Transmit AC Timing Specifications

This table shows the RMI1 transmit AC timing specifications.

Table 29. RMII Transmit AC Timing Specifications
At recommended operating conditions with LVpp of 3.3 V + 5%.

Parameter Symbol’ Min Typical Max Unit
REF_CLK clock period tRMT 15.0 20.0 25.0 ns
REF_CLK duty cycle taMTH 35 50 65 %
REF_CLK peak-to-peak jitter tRMTY — — 250 ps
Rise time REF_CLK (20%-80%) tavTR 1.0 — 2.0 ns
Fall time REF_CLK (80%—20%) taMmTF 1.0 — 2.0 ns
REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTDX 2.0 — 10.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of Yfirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMTKHDX symbolizes MlI
transmit timing (MT) for the time t),1x clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in
general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of tyTx represents the MII(M) transmit (TX) clock. For rise and fall times, the latter

convention is used with the appropriate letter: R (rise) or F (fall).

Thisfigure shows the RMII transmit AC timing diagram.

< tRMT > tRMTR
REF_CLK —
tRMTH trRmTF
TXDI[1:0]
TX_EN ><
TX_ER
—>| trRmTDX

Figure 12. RMIl Transmit AC Timing Diagram
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8.2.3.2 RMII Receive AC Timing Specifications

This table shows the RMI1 receive AC timing specifications.

Table 30. RMII Receive AC Timing Specifications
At recommended operating conditions with LVpp 0of 3.3 V + 5%.

Parameter/Condition Symbol' Min Typical Max Unit
Input low voltage at 3.3 LVpp Vi — — 0.8 \
Input high voltage at 3.3 LVpp V4 2.0 — — \
REF_CLK clock period tRMR 15.0 20.0 25.0 ns
REF_CLK duty cycle taMRH 35 50 65 %
REF_CLK peak-to-peak jitter tRMRY — — 250 ps
Rise time REF_CLK (20%—80%) taMRR 1.0 — 2.0 ns
Fall time REF_CLK (80%-20%) taMRF 1.0 — 2.0 ns
RXD[1:0], CRS_DV, RX_ER setup time to REF_CLK rising edge tRMRDV 4.0 — — ns
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK rising edge tRMRDX 2.0 — — ns

Note:
1. The symbols used for timing specifications herein follow the pattern of it two letters of functional block)(signal)(state)

(reference)(state) fOT INPULS aNd Yfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrpykh
symbolizes Ml receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the
tmrx clock reference (K) going to the high (H) state or setup time. Also, tyrpxkr Symbolizes MII receive timing (GR) with
respect to the time data input signals (D) went invalid (X) relative to the ty gy clock reference (K) going to the low (L) state
or hold time. Note that, in general, the clock reference symbol representation is based on three letters representing the clock
of a particular functional. For example, the subscript of t\ gy represents the MIl (M) receive (RX) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall).

Thisfigure providesthe AC test load for eTSEC.

Output %) Zo=50Q (WLVDD/Z
R. =50 Q

Figure 13. eTSEC AC Test Load
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9.2 USB AC Electrical Specifications

This table describes the general timing parameters of the USB interface of the device.
Table 35. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol ! Min Max Unit Note
USB clock cycle time tusck 15 — ns 2,3,45
Input setup to USB clock—all inputs tusivkH 4 — ns 2,3,4,5
Input hold to USB clock—all inputs tusixkH 1 — ns 2,3,4,5
USB clock to output valid—all outputs tuskHoV — 7 ns 2,3,45
Output hold from USB clock—all outputs tuskHOX 2 — ns 2,3,45

Notes:

1. The symbols for timing specifications follow the pattern of tgirst two letters of functional block)(signal)(state) (reference)(state) for inputs
and tgirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tygixkn symbolizes USB timing (US)
for the input (I) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tysknox symbolizes
USB timing (US) for the USB clock reference (K) to go high (H) with respect to the output (O) going invalid (X) or output hold
time.

2. All timings are in reference to the USB clock, USBDR_CLK.

3. All signals are measured from OVpp/2 of the rising edge of the USB clock to 0.4 x OVpp of the signal in question for 3.3-V
signaling levels.

4. Input timings are measured at the pin.

5. For active/float timing measurements, the high impedance or off state is defined to be when the total current delivered
through the component pin is less than or equal to that of the leakage current specification.

These two figures provide the AC test load and signals for the USB, respectively.

Output {) Zy=50Q (WOVDD/Z
R.=50Q

Figure 17. USB AC Test Load

USBDR_CLK ‘
| | tusixkH ! |
: | tusivke : :
Input Signals +-- - -~ oot R
| 1 1 | [
| | | | |
| | | | |
[ | | | |
[ | | | |
| | | | |
| | | | |
| |
< tuskHov | tuskHox ——=, < | |
|
Output Signals '[ ......... > ....... l ____________ !
|

Figure 18. USB Interface Timing Diagram
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This figures show the local bus signals.

LSYNC_IN

Input Signals:
LAD[0:31]/LDP[0:3]

Input Signal:

LGTA

Output Signals:
LSDA10/LSDWE/LSDRAS/
LSDCAS/LSDDQM[0:3]
LA[27:31/LBCTL/LBCKE/LOE

Output (Data) Signals:
LADI[0:31]/LDP[0:3]

Output (Address) Signal:
LAD[0:31]

LALE !

<t gkHOV "<

! —> < tBIXKH
| WBivkH —> <
|
|
| |
| —>l
ot < WeixkH
| tBIvKH —> <—
2
I -
| |
| |
. lBKHOX — ’<,
T T
| tLBKHOZ —>1 <
1 LBKHOX ——> -
| |
| tLBKHOZ —>, -
. tBkHOX ——> <
T

|
—>| tgotoT <
|

________________________

Figure 20. Local Bus Signals, Non-special Signals Only (PLL Enable Mode)
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Table 42. eSDHC AC Timing Specifications for Full-Speed Mode (continued)

At recommended operating conditions OVpp = 3.3 V + 165 mV.

Parameter Symbol1 Min Max Unit Note

Input hold times: SD_CMD, SD_DATx, SD_CD to tSESIXKH 0 — ns 2
SD_CLK

SD_CLK delay within device tNT_cLK DLY 1.5 — ns 4
Output valid: SD_CLK to SD_CMD, SD_DATx valid tsFSKHOV — 4 ns 2
Output hold: SD_CLK to SD_CMD, SD_DATx valid tSFSKHOX 0 — — —
SD card input setup tisu 5 — ns 3
SD card input hold tiH 5 — ns 3
SD card output valid topLy — 14 ns 3
SD card output hold ton 0 — ns 3

Notes:

1. The symbols used for timing specifications herein follow the pattern of Yfirst three letters of functional block)(signal)(state)

(reference)(state) TOr INPuUts and tirst three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tsrgixkH
symbolizes eSDHC full mode speed device timing (SFS) input (1) to go invalid (X) with respect to the clock reference (K)

going to high (H). Also tggsknov symbolizes eSDHC full speed timing (SFS) for the clock reference (K) to go high (H), with

respect to the output (O) going valid (V) or data output valid time. Note that, in general, the clock reference symbol

representation is based on five letters representing the clock of a particular functional. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

2. Measured at capacitive load of 40 pF.

3. For reference only, according to the SD card specifications.

4. Average, for reference only.

Thisfigure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

VM = Midpoint Voltage (OVpp/2)

tsFsckr

Figure 26. eSDHC Clock Input Timing Diagram

tsFsckrF
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Thisfigure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsHSCKL tSHSCKH

tsHsCKF

VM = Midpoint Voltage (OVDD/2) tsHsCKR

Figure 29. eSDHC Clock Input Timing Diagram

11.3.1 High-Speed Output Path (Write)

Thisfigure provides the data and command output timing diagram.

<—— tgysck (clock cycle) ——>

SD CLK at the Driving
MPCB8377E pin Edge Y
—> tcLk_DELAY
SD CLK at A Sampling
the card Pin edge

OUtpUt valid time: tSHSKHOV >
Output hold time: tgyskrox

Qutput from the
MPC8377E pins

~<— tsysckL —>7

Input at the
SD card pins

toatA_DELAY > “‘ tiy (2 ns)
tisu (6 ns)

Figure 30. High Speed Output Path

11.3.1.1 High-Speed Write Meeting Setup (Maximum Delay)

The following equations show how to calculate the allowed skew range between the SD_CLK and
SD_DAT/CMD signals on the PCB.

Zero clock delay:
tsHskHov * tpata_pELAY * tisu < tsHsckL
With clock delay:
tsHskHov + tpaTa_DELAY + tisu < tsHsckL + toLk_DELAY Eqn. 11
tpata_peLay — toLk_DELAY < tsusckL — tisu — tsHskHOV

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8
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This means that data delay should be equal or less than the clock delay in the ideal case where
tSHSCLKL =10ns:

toaTA DELAY - fcLk pDELAY <10-6-4
toaTA_DELAY - tcLk_pELAY <O
11.3.1.2 High-Speed Write Meeting Hold (Minimum Delay)

The following equations show how to calculate the allowed skew range between the SD_CLK and
SD_DAT/CMD signals on the PCB.

tcLk DELAY < tsusckL * tsuskHox * tpata pELAY— tiH Eqn. 13

terk pELAY— tDATA DELAY < tsHsckL + tsHskHoXx — tiH Eqn. 14

This meansthat clock can be delayed versus data up to 8 ns (externa delay line) inideal case of
tSHSCLKL =10ns:

tcLk_DELAY —tDATA DELAY <10+0-2
tcLk_DELAY ~IDATA DELAY <8

11.3.2 High-Speed Input Path (Read)

Thisfigure provides the data and command input timing diagram.

[ tSHSCK (ClOCk Cycle) —>

<— 1/2 Cycle —; Wrong Edge Right Edge
SD CLK at the \> Sampling
MPC8377E Pin Edge
—> tcLk_DELAY
SD CLK at Driving A
the Card Pin Edge

toory ——>
toH <1 ———> tpaTA_DELAY

Qutput from the
SD Card Pins

Input at the
MPC8377E Pins
tSHS|VKH (MP08377E Input HOld)
(MP08377E Input Setup) tSHS|XKH

Figure 31. High-Speed Input Path

For the input path, the device eSDHC expects to sample the data 1.5 internal clock cycles after it was
driven by the SD card. Since in this mode the SD card drives the data at the rising edge of the clock, a
sufficient delay to the clock and the data must exist to ensure it will not be sampled at the wrong internal
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Thisfigure provides the boundary-scan timing diagram.

JTAG Ny

External Clock

Boundary
Data Inputs

Boundary
Data Outputs

Boundary
Data Outputs

N

— @

VM
tTDVKH —>  |<—
<— YTDXKH
Input \
Data Valid

<t TKLDYV —>
tyTKLDX —> <—

Qutput Data Valid

—> tyTkipz

Output Data Valid > ‘ N

VM = Midpoint Voltage (OVDD/2)

Figure 35. Boundary-Scan Timing Diagram

Thisfigure provides the test access port timing diagram.

JTAG % VM

External Clock

TDI, TMS

TDO

TDO

N

tyTIvKH —>

<— tTixkH

—(X

Input
Data Valid

< tyTKLOV
tyTkLox — <—

Qutput Data Valid

—> tTKLOZ J<—

Output Data Valid > 4 N

VM = Midpoint Voltage (OVDD/2)

Figure 36. Test Access Port Timing Diagram
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Table 49. PCI AC Timing Specifications at 66 MHz (continued)
PCI_SYNC_IN clock input levels are with next levels: VIL = 0.1 x OVpp, VIH = 0.7 x OVpp.

Parameter Symbol1 Min Max Unit Note
Input hold from cock tpcIXKH 0.25 — ns 2,4,6
Output clock skew tpckosk — 0.5 ns 5

Notes:

1. Note that the symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)
(reference)(state) fOT INPULS aNd tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tegiykn
symbolizes PCI timing (PC) with respect to the time the input signals (I) reach the valid state (V) relative to the
PCI_SYNC_IN clock, tgys, reference (K) going to the high (H) state or setup time. Also, tpcryry symbolizes PClI timing (PC)
with respect to the time hard reset (R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.

3. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered
through the component pin is less than or equal to the leakage current specification.

Input timings are measured at the pin.

PCI specifications allows 1 ns skew for 66 MHz but includes the total allowed skew, board, connectors, etc.

6. Value does not comply with the PCI 2.3 Local Bus Specifications.

o

o~

This table shows the PCI AC timing specifications at 33 MHz.

Table 50. PCI AC Timing Specifications at 33 MHz
PCI_SYNC_IN clock input levels are with next levels: VIL = 0.1 x OVpp, V| = 0.7 x OVpp,.

Parameter Symbol’ Min Max Unit Note
Clock to output valid tPcKHOV — 11 ns 2
Output hold from clock tpcKHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpcIVKH 3.0 — ns 2,4
Input hold from clock tpcIXKH 0.25 — ns 2,4,6
Output clock skew tpckosk — 0.5 ns 5

Notes:

1. Note that the symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)
(reference)(state) fOT INPUtS aNd tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpciykh
symbolizes PCI timing (PC) with respect to the time the input signals (I) reach the valid state (V) relative to the
PCI_SYNC_IN clock, tgyg, reference (K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC)
with respect to the time hard reset (R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.

3. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered
through the component pin is less than or equal to the leakage current specification.

Input timings are measured at the pin.

PCI specifications allows 2 ns skew for 33 MHz but includes the total allowed skew, board, connectors, etc.

6. Value does not comply with the PCI 2.3 Local Bus Specifications.

o

o~
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Table 53. Differential Receiver (Rx) Input Specifications (continued)

Parameter Comments Symbol Min | Typical | Max Units Note
Unexpected Electrical Idle | An unexpected electrical idle TRX-IDLE-DET-DIFF- — — 10 ms —
Enter Detect Threshold | (Vrx-diffp-p < ENTERTIME
Integration Time Vrx-idle-det-diffp-p) must be

recognized no longer than
Trx-idle-det-diff-entertime to
signal an unexpected idle
condition.

Total Skew Skew across all lanes on a link. LRx-SKEW — — 20 ns —
This includes variation in the
length of SKP ordered set (e.g.
COM and one to five SKP
Symbols) at the Rx as well as
any delay differences arising
from the interconnect itself.

Notes:

1. No test load is necessarily associated with this value.

2. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 44 should be used
as the Rx device when taking measurements (also refer to the receiver compliance eye diagram shown in Figure 43). If the
clocks to the Rx and Tx are not derived from the same reference clock, the Tx Ul recovered from 3500 consecutive Ul must
be used as a reference for the eye diagram.

3. A Tgry.gye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the transmitter and
interconnect collected any 250 consecutive Uls. The TRx-EYE-MEDIAN-to-MAX-JITTER specification ensures a jitter
distribution in which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget
collected over any 250 consecutive Tx Uls. It should be noted that the median is not the same as the mean. The jitter median
describes the point in time where the number of jitter points on either side is approximately equal as opposed to the averaged
time value. If the clocks to the Rx and Tx are not derived from the same reference clock, the Tx Ul recovered from 3500
consecutive Ul must be used as the reference for the eye diagram.

4. The receiver input impedance will result in a differential return loss greater than or equal to 10 dB with the D+ line biased to
300 mV and the D- line biased to —300 mV and a common mode return loss greater than or equal to 6 dB (no bias required)
over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid input levels. The
reference impedance for return loss measurements for is 50 Q to ground for both the D+ and D- line (that is, as measured
by a vector network analyzer with 50-Q probes, see Figure 44). Note that the series capacitors, C+,, is optional for the return
loss measurement.

5. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM)
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

6. The Rx DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps
ensure that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must be
measured at 300 mV above the Rx ground.

7. ltis recommended that the recovered Tx Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit algorithm
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and
simulated data.

15.5 Receiver Compliance Eye Diagrams

The Rx eye diagram in Figure 43 is specified using the passive compliance/test measurement load (see
Figure 44) in place of any real PCl Express Rx component. In general, the minimum receiver eye diagram
measured with the compliance/test measurement load (see Figure 44) islarger than the minimum receiver
eye diagram measured over arange of systems at the input receiver of any real PCI Express component.
The degraded eye diagram at the input receiver is due to traces internal to the package as well as silicon
parasitic characteristics that cause the real PCl Express component to vary in impedance from the
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compliance/test measurement load. The input receiver eye diagram isimplementation specific and is not
specified. Rx component designer should provide additional margin to adequately compensate for the
degraded minimum receiver eye diagram (shown in Figure 43) expected at the input receiver based on an
adequate combination of system simulations and the return loss measured | ooking into the Rx package and
silicon. The Rx eye diagram must be aligned in time using the jitter median to locate the center of the eye
diagram.

The eye diagram must be valid for any 250 consecutive Uls.

A recovered Tx Ul is calculated over 3500 consecutive unit intervals of sample data. The eye diagramis
created using all edges of the 250 consecutive Ul in the center of the 3500 Ul used for calculating the Tx
Ul.

NOTE

Thereferenceimpedancefor return lossmeasurementsis 50 € to ground for
both the D+ and D—line (that is, as measured by a Vector Network Analyzer
with 50 Q probes—see Figure 44). Note that the series capacitors,
CpeaccTx. are optional for the return loss measurement.

Vex-piFF = 0 mV Vex-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D— Crossing Point)

VRx-DIFFp-p-MIN > 175 mV

0.4 Ul = Trx-evE-MIN >

A

Figure 43. Minimum Receiver Eye Timing and Voltage Compliance Specification
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Using this waveform, the definitions are as follows. To smplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in afully symmetrical differential signaling
environment.

Single-Ended Swing

The transmitter output signals and the receiver input signals SDn_TX, SDn_TX, SDn_RX and
SDn_RX each have a peak-to-peak swing of A - B volts. Thisisalso referred as each signal wire's
single-ended swing.

Differential Output Voltage, Vop (or Differential Output Swing):

The differential output voltage (or swing) of the transmitter, V qp, is defined as the difference of
the two complimentary output voltages: Vspn 7x-Vson Tx- TheV op value can be either positive
or negative. B B

Differential Input Voltage, V,p (or Differential Input Swing):

Thedifferential input voltage (or swing) of thereceiver, V p, isdefined asthe difference of thetwo
complimentary input voltages: Vepp, rx - Vopn rx, 1he V| p vaue can be either positive or
negative. B B

Differential Peak VOltage, VDl FFp

The peak value of the differential transmitter output signal or the differential receiver input signal
is defined as differential peak voltage, Vp,rrp = |A - B| volts.

Differential Peak-to-Peak, Vp, FFp-p

Sincethedifferential output signal of the transmitter and the differential input signal of thereceiver
each range from A — B to <A — B) volts, the peak-to-peak value of the differential transmitter
output signal or the differential receiver input signal isdefined asdifferential peak-to-peak voltage,
Vbirrpp = 2% Vpirrp = 2% |(A — B)| volts, which istwice of differential swing in amplitude, or
twice of the differential peak. For example, the output differential peak-peak voltage can also be
CaICUIated aSVTx_D”:Fp_p =2x |VOD|

Differential Waveform

The differential waveform is constructed by subtracting the inverting signal (SDn_TX, for
example) from the non-inverting signal (SDn_TX, for example) within adifferential pair. Thereis
only one signal trace curve in a differential waveform. The voltage represented in the differential
waveform isnot referenced to ground. Refer to Figure 60 as an example for differential waveform.

Common Mode Voltage, V

The common mode voltage is equal to one half of the sum of the voltages between each conductor
of abalanced interchange circuit and ground. In this example, for SerDes output,

Vem out = Vson mx + Veon 7¢) + 2= (A + B) + 2, which is the arithmetic mean of the two
complimentary output voltages within a differential pair. In a system, the common mode voltage
may often differ from one component’s output to the other’s input. Sometimes it may be even
different between the receiver input and driver output circuitswithin the same component. Itisalso
referred as the DC offset in some occasion.
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greater than 200 mV. This requirement is the same for both external DC-coupled or
AC-coupled connection.

— For external DC-coupled connection, as described in Section 21.2.1, “SerDes Reference
Clock Receiver Characteristics,” the maximum average current requirements sets the
requirement for average voltage (common mode voltage) to be between 100 mV and 400 mV.
Figure 53 shows the SerDes reference clock input requirement for DC-coupled connection
scheme.

— For external AC-coupled connection, there isno common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocksthe DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDesreference clock receiver in this connection scheme hasits common mode voltage set to
SGND_SRDSn. Each signal wire of thedifferential inputsisallowed to swing below and above
the command mode voltage (SGND_SRDSn). Figure 54 shows the SerDes reference clock
input requirement for AC-coupled connection scheme.

Single-ended Mode

— The reference clock can also be single-ended. The SD _REF_CLK input amplitude
(single-ended swing) must be between 400 mV and 800 mV,,_, (from Vi t0 V 5,) with
SDn_REF_CLK either left unconnected or tied to ground.

— The SDn_REF_CLK input average voltage must be between 200 mV and 400 mV. Figure 55
shows the SerDes reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC or
AC-coupled externally. For the best noise performance, the reference of the clock could be DC
or AC-coupled into the unused phase (SDn_REF_CLK) through the same source impedance as
the clock input (SDn_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV
SDn_REF_CLK / Vinay < 800 mV

4/ 100 mV < V¢ < 400 mV

SDn_REF_CLK Viin>0V

Figure 53. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
MDQ35 AE1 /0 GVDD 11
MDQ36 V6 I/0 GVDD 11
MDQ37 Y5 /0 GVDD 11
MDQ38 AA4 /0 GVDD 11
MDQ39 AB6 I/0 GVDD 11
MDQ40 AD3 I/0 GVDD 11
MDQ41 AC4 /0 GVDD 11
MDQ42 AD4 /0 GVDD 11
MDQ43 AF1 /0 GVDD 11
MDQ44 AE4 /0 GVDD 11
MDQ45 AC5 /0 GVDD 11
MDQ46 AE2 /0 GVDD 11
MDQ47 AES3 /0 GVDD 11
MDQ48 AG1 I/0 GVDD 11
MDQ49 AG2 I/0 GVDD 11
MDQ50 AG3 /0 GVDD 11
MDQ51 AF5 /0 GVDD 11
MDQ52 AE5 /0 GVDD 11
MDQ53 AD7 /0 GVDD 11
MDQ54 AH2 /0 GVDD 11
MDQ55 AG4 /0 GVDD 11
MDQ56 AH3 I/0 GVDD 11
MDQ57 AG5 /0 GVDD 11
MDQ58 AF8 I/0 GVDD 11
MDQ59 AJ5 /0 GVDD 11
MDQ60 AF6 I/0 GVDD 11
MDQ#61 AF7 /0 GVDD 11
MDQ62 AH6 /0 GVDD 11
MDQ#63 AH7 /0 GVDD 11
MDQSO0 Ccs8 /0 GVDD 11
MDQS1 C4 /0 GVDD 11
MDQS2 E3 /0 GVDD 11
MDQS3 G2 /0 GVDD 11
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
LA25/LAD30 D29 /0 LBVDD —
LA26/LAD31 E20 /0 LBVDD —

LA27 H26 (0] LBVDD —
LA28 C29 (0] LBVDD —
LA29 E28 (0] LBVDD —
LA30 B26 (0] LBVDD —
LAS31 J25 (0] LBVDD —
LA10/LALE H29 (0] LBVDD —

LBCTL A22 (0] LBVDD —

LCLKO B22 (0] LBVDD —

LCLK1 c23 (0] LBVDD —

LCLK2 B23 (0] LBVDD —

LCS_BO D25 (0] LBVDD —
LCS_Bt1 F19 (0] LBVDD —
LCS_B2 ca7 (0] LBVDD —
LCS_B3 D24 (0] LBVDD —
LCS_B4/LDPO C24 /0 LBVDD —
LCS_B5/LDP1 B29 /0 LBVDD —
LA7/LCS_B6/LDP2 E29 /0 LBVDD —
LA8/LCS_B7/LDP3 F29 /0 LBVDD —
LFCLE/LGPLO D21 (0] LBVDD —
LFALE/LGPLA1 A26 (0] LBVDD —
LFRE_B/LGPL2/LOE_B F22 (0] LBVDD —
LFWP_B/LGPL3 C21 (0] LBVDD —
LGPL4/LFRB_B/LGTA_B/ J29 /0 LBVDD 16
LUPWAIT/LPBSE
LA9/LGPL5 G29 (0] LBVDD —
LSYNC_IN A21 | LBVDD —
LSYNC_OUT D23 (0] LBVDD —
LWE_BO/LFWEOQ/LBS_BO E22 (0] LBVDD —
LWE_B1/LFWE1/LBS_B1 B25 (0] LBVDD —
LWE_B2/LFWE2/LBS_B2 E27 (0] LBVDD —
LWE_B3/LFWE3/LBS_B3 F28 (0] LBVDD —
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note

Programmable Interrupt Controller (PIC) Interface
MCP_OUT_B AD14 (0] OvDD 2
IRQ_BO/MCP_IN_B/GP102[12] F9 I/0 OvVDD —
IRQ_B1/GP102[13] E9 I/0 OovDD —
IRQ_B2/GPI02[14] F10 /0 OvDD —
IRQ_B3/GPI102[15] D9 I/0 OovDD —
IRQ_B4/GPIO02[16)/SD_WP C9 I/0 OovDD —
IRQ_B5/GPIO2[17]/ AE10 /0 OvDD —

USBDR_PWRFAULT
IRQ_B6/GP102[18] AD10 I/0 OovDD —
IRQ_B7/GP102[19] AD9 I/0 OovDD —
PMC Interface
QUIESCE_B D13 0] OovDD —
SerDes1 Interface

L1_SD_IMP_CAL_RX AJ14 | L1_XPADVDD —
L1_SD_IMP_CAL_TX AG19 | L1_XPADVDD —
L1_SD_REF_CLK AJ17 | L1_XPADVDD —
L1_SD_REF_CLK_B AH17 | L1_XPADVDD —
L1_SD_RXA_N AJ15 | L1_XPADVDD —
L1_SD_RXA_P AH15 | L1_XPADVDD —
L1_SD_RXE_N AJ19 | L1_XPADVDD —
L1_SD_RXE_P AH19 | L1_XPADVDD —
L1_SD_TXA_N AF15 (0] L1_XPADVDD —
L1_SD_TXA_P AE15 (0] L1_XPADVDD —
L1_SD_TXE_N AF18 (0] L1_XPADVDD —
L1_SD_TXE_P AE18 (0] L1_XPADVDD —
L1_SDAVDD_0O AJ18 SerDes PLL — —

Power

(1.00r 1.05V)

L1_SDAVSS 0 AG17 SerDes PLL — —

GND
L1_XCOREVDD AH14, AJ16, AF17, AH20, AJ20 SerDes Core — —

Power

(1.00r1.05V)
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
SPIMISO/SD_DATO0 AD11 /0 OvDD —
SPIMOSI/SD_CMD AJ9 I/0 OovDD —
SPISEL_B/SD_CD AE11 | OvDD —

System Control Interface
SRESET_B AD12 /0 OovDD 2
HRESET_B AE12 /0 OvDD 1
PORESET_B AE14 | OvDD —
Test Interface
TEST E10 | OvDD 10
TEST_SELO D10 | OvDD 13
TEST_SEL1 D12 | OvDD 13
Thermal Management
Reserved F15 | — 14
Power Supply Signals
LvDD1 AC21, AG21, AH23 Power for LVDD1 —
eTSEC 1 1/0
(2.5V,3.3V)
LvDD2 AG24, AH27, AH29 Power for LvDD2 —
eTSEC 21/0
(2.5V,3.3V)
LBVDD G20, D22, A24, G26, D27, A28 Power for eLBC LBVDD —
(8.3,2.5, or
1.8V)
VDD K10, L10,M10,N10, P10,R10,T10, U10, | Power for Core VDD —

V10, W10,Y10, K11, R11,Y11,K12,Y12,

K13, Y13, K14,Y14, K15, L15, W15, Y15,

K16, Y16, K17, Y17, K18, Y18, K19, R19,

Y19, K20, L20, M20, N20, P20, R20, T20,
u20, V20, W20, Y20

(1.0Vor1.5YV)
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
Pull Down B16, AH18 — — 7
Notes:
1. This pin is an open drain signal. A weak pull-up resistor (1 k) should be placed on this pin to OVDD.
2. This pin is an open drain signal. A weak pull-up resistor (2-10 kQ) should be placed on this pin to OVDD.
3. This output is actively driven during reset rather than being released to high impedance during reset.
4. These JTAG pins have weak internal pull-up P-FETs that are always enabled.
5. This pin should have a weak pull up if the chip is in PCI host mode. Follow PCI Specification recommendation and see

©oN®

AN3665, “MPC837xE Design Checklist,” for more details.

These are On Die Termination pins, used to control DDR2 memories internal termination resistance.

This pin must always be tied to GND using a 0 Q resistor.

This pin must always be left not connected.

For DDR2 operation, it is recommended that MDICO be tied to GND using an 18.2 Q resistor and MDIC1 be tied to DDR
power using an 18.2 Q resistor.

10.This pin must always be tied low. If it is left floating it may cause the device to malfunction.

11

.See AN3665, “MPC837xE Design Checklist,” for proper DDR termination.

12.This pin must not be pulled down during PORESET.

13.This pin must always be tied to OVDD.

14.0pen or tie to GND.

15.Voltage settings are dependent on the frequency used; see Table 3.
16.See AN3665, “MPC837xE Design Checklist,” for proper termination.

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8

106

Freescale Semiconductor




